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© Sandwich panel material, and a method of providing a local reinforcement In a sandwich structure. 

© The invention is directed to a sheet-like sand- 
wich material provided with a local reinforcement, 
comprising a core material sandwiched between two 
reinforced top layers, which core material is a ther- 
moplastic, foamed core material or a core material 
having a honeycomb structure, and which top layers 
consist of a thermoplastic synthetic plastics material 
reinforced with fibres, preferably in the form of a 
woven fabric, a knitted fabric, a fibrous web, or 
unidirectionally applied fibres, and at least one local 
reinforcement consisting of an amount of plastic 
material injected under pressure into the core ma- 
terial through one of the top layers, and which plastic 
material has hardened after injection and to a pro- 

^■cess for providing local reinforcement in a sheet-like 

^sandwich material. 
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Sandwich panel material, and a method of providing a local reinforcement in a sandwich structure. 



This invention relates to a sheet-like sandwich 
material provided with a local reinforcement and to 
a method of providing a local reinforcement in a 
sheet-like material, such as a sandwich structure. 
More specifically, the invention relates to a thermo- 
plastic sandwich structure and to a method of pro- 
viding a reinforcement in a thermoplastic sandwich 
structure. 

Sheet-like materials, such as sandwich struc- 
tures, find wide application in areas where materi- 
als are used which must combine a high strength 
or rigidity with a light weight. This is the case, for 
example, in air, space, and transport applications. 

Sandwich structures generally consist of a core 
material that is light in weight, with a top layer, 
often reinforced, on both surfaces thereof. Owing to 
the excellent bonding between the top layers and 
the core material, proper stiffness is obtained. The 
other properties of the material are partly deter- 
mined by the nature of the various materials. 

Known sandwich structures ar© based on a 
core material having a honeycomb structure. An- 
other type of sandwich material is described in 
European Patent Applications Nos. 264 495 and 
268 148, which are incorporated herein by refer- 
ence. This material is fully thermoplastic and con- 
sists of a core material including, among other 
components, a thermoplastic foam, and two top 
layers consisting of a fibre-reinforced synthetic 
plastics * material, such as polycarbonate or 
polyether imide. 

In European Patent Application No. 
88202345.0, which is incorporated herein by refer- 
ence, a flame-retarding sheet material is described 
which is also thermoplastic. 

European Patent Application No. 345 855, pub- 
lished on December 13, 1989, which is incorpo- 
rated herein by reference, relates to a non-foamed 
film which can be used for the manufacture of a 
thermoplastic sandwich material. 

In the application of a sandwich structure, it 
may sometimes be desirable that local reinforce- 
ments be provided in the material. Sandwich struc- 
tures are often in the form of a plate, for example, 
a wall panel, to which various objects must be 
secured. As this may locally involve rather consid- 
erable forces, it is necessary to provide local re- 
inforcement to enable auxiliary means to be se- 
cured. In the known systems this is effected by 
making a hole in one of the top layers of the 
sandwich structure. Subsequently, core material is 
removed, whereafter a solid filler is substituted for 
the core removed. Conventional fillers are based on 
thermosetting two-component systems. This opera- 
tion is highly labour-intensive, the result of which is 



that the cost of labour involved in processing sand- 
wich structures is high, and processing takes a 
long time, too. 

It is one object of the present invention to 

5 provide a sheet-like sandwich material provided 
with a local reinforcementcomprising a core ma- 
terial sandwiched between two reinforced top lay- 
ers, which core material is a thermoplastic, foamed 
core material or a core material having a hon- 

io eycomb structure, and which top layers consist of 
a thermoplastic synthetic plastics material rein- 
forced with fibres, preferably in the form of a wov- 
en fabric, a knitted fabric, a fibrous web, or un- 
idirectionally applied fibres, and at least one local 

75 reinforcement. 

It is another object of the invention to provide a 
method of providing a local reinforcement in the 
core of a sandwich structure. The sheet-like ma- 
terial and the method according to the invention do 

20 not have the disadvantages inherent in the known 
methods of providing local reinforcements in sheet 
materials. 

The sheet-like sandwich material according to 
the invention accordingly comprises a core material 

25 sandwiched between two reinforced top layers and 
at least one local reinforcement consisting of an 
amount of plastic material injected under pressure 
into the core material through one of the top layers, 
and which plastic material has hardened after injec- 

30 tion. 

The method according to the invention relates 
to the provision of a local reinforcement in a sheet- 
like material comprising a core material sand- 
wiched between two reinforced top layers, and 

35 which comprises injecting an amount of plastic 
material under pressure through one of the top 
layers into the core material, which plastic material 
hardens after injection. 

Surprisingly it has been found that, according 

40 to the invention, a sheet-like sandwich material is 
provided which has good possibilities for the ap- 
plication of auxiliary means, such as fixtures, 
hinges, brackets, lamp holders, and the like, while 
the local reinforcement can be provided in the 

45 sandwich material rapidly, efficiently and reliably. 

According to a preferred embodiment of the 
method according to the invention, the plastic ma- 
terial replaces and/or melts the core material at the 
place where it is injected. Preferably, the amount of 

so the material to be injected and its temperature are 
adjusted in such a manner that a portion of the 
foam melts away at the injection site. As, during 
the injection, the required melting heat provides for 
cooling of the plastic material, a hard layer is 
formed on the outside of the injection, as a result 
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of which pressure buiid-up is possible, so that a 
local reinforcement is formed. 

It is noted that US Patent 3,492,381 discloses a 
method for providing a reinforcement in chipboard 
or other porous material by injecting a bonding 
agent, such as a urea-based bonding agent. Ac- 
cording to this method, the core material is 
pressed away, so that there is the risk that the 
sheet material is damaged. Surprisingly it has been 
found that this risk does not exist in the application 
of the present invention, for one thing owing to the 
effect described above with regard to the har- 
dening of the outside of the material injected. 

A preferred plastic material is a thermoplastic 
synthetic resin or mixture of thermoplastic syn- 
thetic resins with a softening temperature of at 
least 50 "C. Such plastics may, inter alia, be se- 
lected from the group consisting of polystyrene, 
styrene polymers, acrylate and/or methacrylate 
polymers, polyolefins, polyesters, such as PET and 
PBT, polycarbonate, polyether imide, polyamide, 
polysulphone, polyether sulphone, polyether ke- 
tone, polyether ether ketone,polyether ketone ke- 
tone, polyphenyiene oxide, polyphenylene sul- 
phide, and mixtures of two or more of these syn- 
thetic plastics materials. Such materials not only 
have the advantage of being capable of being 
injected into the core with facility, but contribute 
towards improving the pressure resistance of the 
sheet material. 

If so desired, these synthetic plastics materials 
may contain a quantity of fibres, which are injected 
along with it. The fibres are preferably selected 
from the group consisting of glass fibres, 
polyamide fibres, such as aramide fibres, polyeth- 
ylene fibres, polyester fibres and carbon fibres. 

It is also possible to incorporate a quantity of 
blowing agent into the synthetic plastics material to 
be injected, which blowing agent forms a foam of 
the synthetic plastics material injected during and 
after the injection. Naturally, it is then of impor- 
tance that the quantity of foaming agent should be 
such that the density of the reinforcement is great- 
er than the density of the surrounding core ma- 
terial, or that the pressure resistance of the foam 
formed should be greater than the pressure resis- 
tance of the core of the sheet-like sandwich ma- 
terial. 

It is noted that it also possible to inject two 
plastic materials simultaneously, or one after the 
other. In this connection one may in particular be 
thinking of such an injection of two different materi- 
als that one material forms the core of the injection 
and the other material forms a kind of skin around 
it. This can be achieved both by the simultaneous 
injection of two or more materials, and by the 
consecutive injection of such two or more materi- 



The sheet-like material (sandwich structure) to 
be reinforced preferably consists of a thermoplas- 
tic, foamed core material and two top layers con- 
sisting of a thermoplastic synthetic resin reinforced 
5 with a woven fabric, a knitted fabric, a fibrous web, 
or untdirectionally applied fibres. Such a material is 
described, for example, in European Patent Ap- 
plications Nos. 264 495 and 268 148, referred to 
hereinbefore. 

w The sheet material (sandwich structure) to be 
reinforced can be made by laminating the compo- 
nents to be used, foam core and top layers, possi- 
bly with bonding layers between them, and with or 
without the use of softening agents, and subse- 

15 quently bonding the layers together by applying 
heat and pressure, it is also possible for the 
foamed core material to be generated in situ by 
using an expandable material which foams~~and 
bonds to the top layers when heated. One example 

20 of such an expandable material is described in 
European Patent Application No. 345 855, which is 
incorporated herein by reference. This material can 
be used for both the core material and an addi- 
tional bonding layer. 

25 The materials from which the sheet-like ma- 

terial may be made are also described in the 
European patent applications referred to. More spe- 
cifically, the thermoplastic foamed core material is 
a polyether imide foam, a polycarbonate foam, a 

30 polymethacrylamide foam, a polyester foam, such 
as a foam of PET or PBT. a polyether sulphone 
foam, a polyether ketone foam, a polyether ether 
ketone foam, a polyether ketone ketone foam, a 
polyphenylene oxide foam, a polyphenylene sul- 

35 phide foam, or foam materials made of mixtures of 
thermoplastic synthetic resins containing at least 
one of the thermoplastic synthetic resins referred 
to. It is also possible to use a combination of two or 
more foams for the core material. 

40 If desired, fibres may be incorporated in the 

foam material. Such fibres may be selected from 
the group consisting of glass fibres, polyamide 
fibres, such as aramide fibres, polyethylene fibres, 
polyester fibres, carbon fibres, and combinations of 

45 two or more of these fibres. 

Also, to improve the mechanical properties of 
the material, it may be preferable to incorporate 
liquid crystalline materials in the foam. Specifically 
if the foam is generated in situ during the manufac- 

50 ture of the sandwich material, the use of such 
materials has been found to give good results. 

When the abo/e foam materials are used, in 
combination with the thermoplastic synthetic resins, 
to be specified hereinafter for the top layer and the 

55 reinforcement, an optimum construction of the re- 
inforcement and a maximum strength of the total 
construction and of the reinforced points are ob- 
tained. 
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The top layers consist of fibre-reinforced syn- 
thetic plastics, more particularly of a thermoplastic 
synthetic resin reinforced with a woven fabric, a 
knitted fabric, a fibrous web. or unidirectjonally 

applied fibres. 

The thermoplastic synthetic resin, the matnx 
material of the top layers, is generally a synthetic 
plastics or a mixture of synthetic plastics having a 
high softening point, for example polyester, such 
as PET and PBT. polycarbonate, polyether imide. 
polyamide. polysulphone. polyether sulphone. 
polyether ketone, polyether ether ketone, polyether 
ketone ketone, polyphenylene oxide, poly- 
phenylene sulphide, or a mixture of two or more of 
these plastics. It is also possible to use two or 
more different top layers or materials for the top 

layers. , . 

In the top layer, these synthetic plastics are 
preferably reinforced with glass fibres, polyamide 
fibres, such as aramide fibres, polyethylene fibres, 
polyester fibres, and carbon fibres. The nature of 
the fibre reinforcement in the top layer has no 
substantial effect on the conditions for the injection 
of the thermoplastic synthetic resin into the core, 
but the degree of reinforcement may have an effect 
on it In fact, according as the density of the fibre 
reinforcement in the skin is higher, the more pres- 
sure will have to be exercised for injection through 
the top layer. However, these pressure vanations 
always range within conventional injection moulding 
pressures- In the case of very high densities of the 
fibres in the skin it may in certain cases be desir- 
able or advantageous to drill a small hole into the 
skin. This, however, is not comparable at all to 
drilling a large hole and removing the core as has 
hitherto been conventional. 

The method according to the invention is quite 
simple to perform, and it is possible to use existing 
equipment. In fact, when an injection moulding 
machine is used, one only has to move the nozzle 
(die piece) thereof to the place to be reinforced 
and to inject a metered dose of molten thermoplas- 
tic synthetic resin. Owing to the force of the injec- 
tion the plastic material is injected through the top 
layer and finds its way into the core. Depending on 
the conditions and materials used, this will take 
place through displacement and/or fusion. Espe- 
cially when used in thermoplastic sandwich struc- 
tures, this has great advantages, as the heat of the 
molten thermoplastic synthetic resin being injected 
causes the foam to melt during its injection into the 
core of the sandwich structure. It has been found 
that, in this manner, there is also obtained a good 
bonding of the local reinforcement in the core to 
the top layers. It can also be accomplished, 
through a proper choice of materials, that good 
bonding is obtained between the reinforcement and 
the rest of the core material. In known methods of 



reinforcing sandwich structures, bonding to the top 
layers, in particular, may leave much to be desired. 

According to a different embodiment of the 
method according to the invention, the plastic ma- 
s terial is directly injected info the core, which is also 
attended by displacement and/or fusion. 

For carrying out the method according to the 
invention, conventional injection moulding ma- 
chines can be used. To the extent necessary, ad- 
10 aptation may be desirable for the nozzle (die piece) 
to be taken to the proper place for injection. It is 
also possible, however, to use modified equipment, 
for example, injection moulding machines enabling 
injection of the plastic material direct into the core 
,s material. For this purpose, for example, equipment 
may be used provided with a kind of "needle- 
shaped" injection nozzle, which is inserted through 
the top layer into the core. It is also possible to use 
nozzles having more than one aperture, so that 
20 more than plastic material may be used. 

When relatively high injection pressures are 
used it may be desirable for the sheet-like material 
to be supported at the back, i.e. the side where no 
injection takes place, to prevent the plastic material 
25 from being forced through the sheet. 

The thermoplastic synthetic resin is dosed, de- 
pending on the nature of the material, the desired 
reinforcement in the core, and the thickness of the 
sandwich construction. It has been found, however, 
30 that the quantity is not very critical. For a sandwich 
structure 8 mm thick, a dosage of 0.5-20 ml plastic 
material can be used. A good local reinforcement is 
then obtained. 

The invention is also applicable to other sand- 
35 wich structures than those described in the above 
European patent applications. In particular, the in- 
vention is also suitable for providing local reinforce- 
ment in sandwich structures based on a core ma- 
terial having a honeycomb structure. 
40 The method according to the invention is ap- 
plicable to flat sheet-like materials, but also to 
sheet-like articles already formed. An important 
point in this connection is that, in principle, the 
reinforcement does not affect the further process- 
es ability and deformability of the sheet material. This 
is of great importance for the thermoplastic sand- 
wich structures of the above European patent ap- 
plications, whose major advantage is in fact that 
they continue to be thermoplastically deformable. 
so The methods of manufacture and processing de- 
scribed in the European patent applications re- 
ferred to in the introductory part of this specifica- 
tion can be applied without any problems to the 
materials according to the present invention, both 
ss before and after the provision of the local reinforce- 
ment. . , , 

The locally reinforced sheet materials can be 
provided with auxiliary means at the position of the 
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reinforcement. Examples of such means that are 
threaded bushings, hinges, pivots, and the like. 
When threaded bushings or comparable auxiliary 
means are mounted, it may have advantages for 
them to be installed together with the reinforcement 
during injection. 

A major advantage of the invention is that the 
pressure resistance of the material according to the 
invention is greatly improved. This makes it possi- 
ble for auxiliary means to be provided on its sur- 
face by means of injection moulding. With conven- 
tional materials this was impossible, because the 
pressure resistance of the sheet material was in- 
sufficient for the purpose. 

Alternatively, auxiliary means can be provided 
prior to. or after, the provision of the local reinforce- 
ment. Accordingly, there is the possibility for such 
auxiliary means to be provided by injection mould- 
ing, it is possible to do this in one operation, 
together with the provision of the reinforcement. It 
is also possible, however, for these auxiliary means 
to be provided in one or more supplementary oper- 
ations. One suitable method is providing such an 
auxiliary means, such as a fixing aid, a part, or a 
product at the already reinforced place by injection 
moulding. Naturally, it is also possible to do this by 
using conventional attachment techniques, such as 
screwing, cementing, and the like. 

The invention is illustrated in and by the follow- 
ing example, but is not so limited. 



Exampie 

A sandwich panel consisting of a foam core of 
polyether imide with a specific gravity of 90 km/m 3 
and two top layers of glass fibre web (107 g/m 2 ), 
impregnated with polyether imide (50%), and 5 mm 
thick, was provided with a reinforcement. This was 
effected by injecting molten polyether imide by 
means of an injection moulding nozzle (die piece) 
through the top layer. The sandwich panel was 
supported with a metal piate on one side, while the 
nozzle was held in contact with the surface of the 
top layer on the other side. The nozzle was pro- 
vided with an area extension. Owing to the force of » 
the injection, the material was injected into the core 
with an injection period of 2 seconds. The resulting, 
reinforced surface had a diameter of 30 mm. The 
compressive strength at the reinforcement was 120 
N/mm 2 . The compressive strength of the panel 
itself was 3 N/mm 2 . 



Claims 

1 . A sheet-like sandwich material provided with 
a local reinforcement, comprising a core material 



sandwiched between two reinforced top layers, 
which core material is a thermoplastic, foamed core 
material or a core material having a honeycomb 
structure, and which top layers consist of a thermo- 

5 plastic synthetic plastics material reinforced with 
fibres, preferably in the form of a woven fabric, a 
knitted fabric, a fibrous web, or unidirectionally 
applied fibres, and at least one local reinforcement 
consisting of an amount of plastic material injected 

w under pressure into the core material through one 
of the top layers, and which plastic material has 
hardened after injection. 

2. A sheet-like sandwich material according to 
claim 1 , in which the plastic material has replaced 

is and/or molten the core material at the place where 
it is injected. 

3. A sheet-like material according to claim 1 or 
2, wherein the plastic material is a thermoplastic 
synthetic resin with a softening temperature of at 

20 least 50 "C. 

4. A sheet-like sandwich material according to 
claims 1-3, wherein the thermoplastic foamed core 
material is selected from polyether imide foam, 
polycarbonate foam, polymethacrylamide foam, 

25 polyester foam, such as a foam of PET or PBT, 
polyether sulphone foam, polyether ketone foam, 
polyether ether ketone foam, polyether ketone ke- 
tone foam, a polyphenylene oxide foam, a poly- 
phenylene sulphide foam, or foam materials made 

30 of mixtures of thermoplastic synthetic resins con- 
taining at least one of the thermoplastic synthetic 
resins referred to. 

5. A sheet-like sandwich material according to 
claims 1-4, wherein the thermoplastic foamed core 

35 material contains fibres. 

6. A sheet-like sandwich material according to 
claim 5, wherein said fibres have been selected 
from the group consisting of glass fibres, 
poiyamide fibres, such as aramide fibres, polyeth- 

40 ylene fibres, polyester fibres, and carbon fibres. 

7. A sheet-like sandwich material according to 
claims 1-6, in which the thermoplastic foamed core 
material contains liquid crystalline materials. 

8. A sheet-like sandwich material according to 
45 claims 1-7, wherein the thermoplastic synthetic res- 
in of the top layer, is a material selected from the 
group consisting of polyester, such as PET and 
PBT, polycarbonate, polyether imide, poiyamide, 
polysulphone, polyether sulphone. polyether ke- 

50 tone, polyether ether ketone, polyether ketone ke- 
tone, polyphenylene oxide, polyphenylene sul- 
phide, and mixtures of two or more of these plas- 
tics. 

9. A sheet-like sandwich material according to 
55 claims 1-8, in which the top layer is reinforced with 

a material selected from the group consisting of 
glass fibres, poiyamide fibres, such as aramide 
fibres, polyethylene fibres, polyester fibres, and 
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carbon fibres. 

10. A sheet-like sandwich material according to 
claims 3-9, wherein the thermoplastic synthetic res- 
in injected is a material selected from the group 
consisting of polystyrene, styrene polymers, ae- 
ry late and/or methacrylate polymers, polyolefins, 
polyesters, such as PET and PBT. polycarbonate, 
polyether imide, polyamide, polysulphone, 
polyether sulphone, polyether ketone, polyether 
ether ketone, polyether ketone ketone, poly- 
phenylene oxide, polyphenylene sulphide, and mix- 
tures of two or more of these synthetic plastics 
materials. 

1 1 . A sheet-like sandwich material according to 
claims 3-10, in which the thermoplastic synthetic 
resin injected contains fibrs. 

12. A sheet-like sandwich material according to 
claim 11, wherein the fibres have been selected 
from the group consisting of glass fibres, 
polyamide fibres, such as aramide fibres, polyeth- 
ylene fibres, polyester fibres and carbon fibres. 

13. A sheet-like sandwich material according to 
claims 1-12, and further comprising auxiliary 
means mounted in the reinforcement 

14. A sheet-like sandwich material according to 
claim 13, wherein the auxiliary means has been 
mounted during the injection of the plastic material. 

15. A sheet-like sandwich material according to 
claims 1-14, wherein an auxiliary means has been 
mounted at the reinforcement place after the re- 
inforcement has been provided. 

16. A sheet-like sandwich material according to 
claims 13-15. wherein the auxiliary means is a 
fastening means, a component part, or a product. 

17. A sheet-like sandwich material according to 
claims 13-16, wherein the auxiliary means is pro- 
vided and installed at the reinforcement place by 
means of injection moulding. 

18. A method of providing a local reinforce- 
ment in a sheet-like material comprising a core 
material sandwiched between two reinforced top 
layers, which core material is a thermoplastic, 
foamed core material or a core material having a 
honeycomb structure, and which top layers consist 
of a thermoplastic synthetic plastics material re- 
inforced with fibres, preferably in the form of a 
woven fabric, a knitted fabric, a fibrous web. or 
unidirectionally applied fibres, which comprises in- 
jecting an amount of plastic material under pres- 
sure through one of the top layers into the core 
material, which plastic material hardens after injec- 
tion. 

19. A method according to claim 18, in which 
the plastic material replaces and/or melts the core 
material at the place where it is injected. 

20. A method as claimed in claim 18 or 19, in 
which the plastic material used is a thermoplastic 
synthetic resin with a softening temperature of at 



least 50 *C. 

21. A method as claimed in claims 18-20. in 
which the plastic material is injected under pres- 
sure through the reinforced to player into the core 

5 by means of an injection moulding machine. 

22. A method as claimed in claims 18-21, in 
which said thermoplastic foamed core material is a 
material selected from the group consisting of 
polyether imide foam, polycarbonate foam, poly- 

70 methacrylamide foam, polyester foam, such as a 
foam of PET or PBT. polyether sulphone foam, 
polyether ketone foam, polyether ether ketone 
foam, polyether ketone ketone foam, poly- 
phenylene oxide foam, polyphenylene sulphide 

75 foam, and a foam material made of mixtures of 
thermoplastic synthetic resins containing at least 
one of the thermoplastic synthetic resins referred 
to. 

23. A method as claimed in claims 1§-22, in 
20 which the thermoplastic, foamed core material con- 
tains fibres. 

24. A material as claimed in claim 23. in which 
the fibres are selected from the group consisting of 
glass fibres, polyamide fibres, such as aramide 

25 fibres, polyethylene fibres, polyester fibres, and 
carbon fibres. 

25. A method as claimed in claims 18-24, 
wherein the thermoplastic, foamed core material 
contains liquid crystalline materials. 

30 26. A method as claimed in claims 18-25, 

wherein the thermoplastic synthetic resin of the top 
layer is selected from the group consisting of poly- 
ester, such as PET and PBT, polycarbonate, 
polyether imide, polyamide, polysulphone, 

35 polyether sulphone, polyether ketone, polyether 
ether ketone, polyether ketone ketone, poly- 
phenylene oxide, polyphenylene sulphide, and mix- 
tures of two or more of these plastics. 

27. A method as claimed in claims 18-26, 

40 wherein the material of the reinforcement in the top 
layer is selected from the group consisting of glass 
fibres, polyamide fibres, such as aramide fibres, 
polyethylene fibres, polyester fibres, and carbon 
fibres. 

45 28. A method as claimed in claims 20-27, in 

which the thermoplastic synthetic resin to be in- 
jected is selected from the group consisting of 
polystyrene, styrene polymers, acrylate and/or 
methacrylate polymers, polyolefins, polyesters, 

so such as PET and PBT, polycarbonate, polyether 
imide, polyamide, polysulphone. polyether sul- 
phone, polyether ketone, polyether ether ketone, 
polyether ketone ketone, polyphenylene oxide, 
polyphenylene sulphide, and mixtures of two or 

55 more of these synthetic plastics materials. 

29. A method as claimed in claims 20-28, in 
which the synthetic plastics material to be injected 
contains fibres. 
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30. A method as claimed in claim 29, in which 
the fibres are selected from the group consisting of 
glass fibres, polyamide fibres, such as aramide 
fibres, polyethylene fibres, polyester fibres and car- 
bon fibres. s 

31. A method as claimed in claims 18-30, 
wherein an auxiliary means is mounted in the re- 
inforcement 

32. A method as claimed in claim 31 , wherein 

the auxiliary means is mounted during the injection w 
of the plastic material 

33. A method as claimed in claims 18-32, 
wherein an auxiliary means is mounted at the re- 
inforced place after the reinforcement has been 
provided. 75 

34. A method as claimed in claims 30-33, 
wherein the auxiliary means is provided and in- 
stalled at the reinforced place by means of injec- 
tion moulding. 

35. A method as claimed in claims 30-34, 20 
wherein the auxiliary means is a fastening means. 

a component part, or a product. 
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